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A B S T R A C T   

Web-based self-help programs for individuals with depressive symptoms are efficacious. Differences in effect 
sizes and adherence rates might be due to contextual factors. This randomized factorial trial investigated the 
effects of four potentially supportive contextual factors on outcome and adherence. Two factors were provided 
through human contact (guidance and a diagnostic interview), and two factors were provided without human 
contact (a motivational interviewing module and automated emails). 

We recruited 316 adults with mild to moderate depressive symptoms (Patient Health Questionnaire–9 score: 
5–14). All participants received access to a problem-solving therapy program. Participants were randomized 
across the four experimental factors (present or absent), resulting in a 16-condition design. The primary outcome 
was depressive symptoms 10 weeks after baseline. The secondary outcome was program adherence. 

Overall, results showed significant symptom reduction for the primary depression measure (Cohen’s d =
0.38–0.91). Guided participants showed significantly less severe symptoms of depression at post-treatment (d =
0.15) and higher treatment adherence (d = 0.53). At follow-up, these differences were no longer present. The 
remaining three factors did not influence primary outcome and adherence. 

These findings indicate that guidance leads to a faster reduction of depressive symptoms and higher treatment 
adherence.   

1. Introduction 

Depression causes an enormous psychological and financial burden 
for individuals and society as a whole (Tanner et al., 2019; Üstün et al., 
2004). The internet is increasingly used to provide self-help programs 
and increase the reach of treatments (Andersson et al., 2019). These 
programs reduce depressive symptoms effectively and could add to 
existing mental health care (Carlbring et al., 2018; Karyotaki et al., 
2021). 

Although web-based self-help programs are efficacious, their po-
tential is not fully exploited. For example, not all studies found superi-
ority of web-based programs over control groups (e.g., Gilbody et al., 
2015), and effect sizes in studies about self-guided programs differ 
widely (Hedges’ g = -0.13 – 0.89; Karyotaki et al., 2017). Furthermore, 
some users barely engage in the programs or never login in the first place 

(Eysenbach, 2005; Gilbody et al., 2015). 
A significant reason for differing outcomes and adherence seems to 

be human support during the use of a self-help program (i.e., guidance). 
Across several meta-analyses, guided participants reported larger re-
ductions in depressive symptoms than unguided participants (Andersson 
& Cuijpers, 2009; Baumeister et al., 2014; Karyotaki et al., 2021; 
Richards & Richardson, 2012; Spek et al., 2007). Furthermore, guided 
participants were more likely to stay in treatment and adhere to the 
program recommendations (Christensen et al., 2009; Melville et al., 
2010). However, most studies included in the meta-analyses did not 
investigate the effect of guidance with direct comparisons. Instead, they 
either compared guided or unguided programs with a control group. 
Therefore, the associations of guidance, adherence, and outcomes could 
be confounded or influenced by other factors, such as diagnostic as-
sessments, automated emails, or specific self-help programs. Such 
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factors might explain why studies with direct comparisons did not find 
significantly larger effects in favor of guided versus unguided treatment 
conditions (Berger, et al., 2011; 2011). Of note, the effect of guidance 
seems to be only short-term (Karyotaki et al., 2021). 

It has been suggested that other forms of human contact in a treat-
ment process or a study, such as a contact with a professional in a 
diagnostic assessment or the study team during the recruitment process, 
could benefit outcomes and adherence (Johansson & Andersson, 2012). 
In a web-based social anxiety program study, participants showed 
higher adherence and larger symptom improvement on secondary out-
comes (i.e., depression and stress) if they had undergone a diagnostic 
telephone interview at pretreatment (Boettcher et al., 2012). As diag-
nostic assessments are often necessary for both research and routine care 
settings, it is worthwhile investigating whether the benefits of these 
assessments generalize to other mental health disorders. 

Apart from human contact, other forms of support such as automated 
emails may also improve outcomes of and adherence to web-based self- 
help programs. For example, participants with elevated co-occurring 
symptoms of anxiety and depression reported larger symptom re-
ductions when receiving supportive automated emails (Titov et al., 
2013). Furthermore, there is evidence that automated emails (in the 
form of automated feedback) is as effective as semi-standardized feed-
back provided by coaches (i.e., guidance) (Zagorscak et al., 2018). 
Moreover, participants are less likely to drop out of treatment if they 
receive automated encouragement to continue treatment (Furukawa 
et al., 2021). 

Another aspect that might improve outcomes of and adherence to a 
web-based program is to enhance participants’ motivation to use the 
program. A well-known method to increase motivation is motivational 
interviewing (MI; Miller & Rollnick, 2012). MI addresses ambivalence 
and resistance towards treatment and has been associated with high 
treatment effects and increased adherence in face-to-face settings 
(Hettema et al., 2005; Miller & Rollnick, 2012). In the context of 
web-based self-help, MI seems to increase adherence as well. Partici-
pants of a social anxiety study were more likely to complete the treat-
ment if they received MI (Titov et al., 2010). Furthermore, participants 
of a transdiagnostic study spent more days in treatment when receiving 
MI (Soucy et al., 2021). Of note, MI did not improve symptomatic out-
comes in either study. 

To sum up, there is evidence that supportive contextual factors, such 
as human contact, diagnostic assessments, automated emails, or a 
motivational module before using a self-help program, might influence 
outcomes and adherence. However, it is unclear which of these 
contextual factors and which combinations enhance outcomes of web- 
based treatments. To exploit the full potential of web-based self-help 
programs, we need dismantling studies to understand which supportive 
factors enhance outcomes and adherence to web-based self-help 
programs. 

As already mentioned, studies that investigated the influence of a 
specific supportive factor such as guidance had other factors in their 
study design that potentially confounded its effect (e.g., a diagnostic 
interview). Therefore, conclusions can be derived only for the whole 
treatment package (e.g., a web-based self-help program, a diagnostic 
interview, and guidance combined) and not about specific contextual 
factors (e.g., either diagnostic interview or guidance). This limits insight 
into both the main effect of a given factor and potential interactions with 
other factors. Furthermore, most of the available research on web-based 
programs focused on whether treatment as a whole is efficacious. For 
this, researchers predominantly used randomized controlled trials 
(RCTs) to compare a treatment group to a control group (Watkins & 
Newbold, 2020). While this approach is the gold standard to establish 
the efficacy of a treatment, it provides no insight into the extent to which 
individual treatment components contribute to overall treatment effi-
cacy (ranging from negative effects to no effects to positive effects). 

A factorial trial is a suitable method to understand potentially sup-
portive contextual factors (Collins & Kugler, 2018). Factorial designs 

allow estimating the main effects of several factors simultaneously and 
therefore reveal which factors are active or inactive in influencing the 
desired outcome. Furthermore, they allow estimating the possible in-
teractions between factors and reveal which factors do or do not work 
well together. In recent years, behavioral researchers have increasingly 
been using factorial designs. For example, Hadjistavropoulos et al. 
(2020) investigated whether homework reflection questionnaires or the 
frequency of therapist support influenced outcomes of a web-based 
program. Using a factorial design allowed the authors to conclude that 
neither factor affected the primary outcome and that the factors did not 
interact with each other. Furthermore, whereas homework reflection 
questionnaires were associated with fewer logins and days spent in the 
program, twice-weekly therapist support was associated with more 
emails sent to therapists. 

With the present randomized full factorial trial, we aimed to clarify 
the optimal context of support of web-based self-help programs for 
depressive symptoms. By "context of support", we mean all possible 
additional interventions and supporting factors before and during the 
main intervention. In the present study, we investigated the effects of 
four potentially supportive contextual factors (1; guidance, 2; a diag-
nostic interview, 3; a motivational interviewing module, 4; automated 
emails) on outcomes and adherence. Furthermore, we looked at the 
interactions between these factors to see which combinations yield the 
most benefit for outcomes and adherence. 

2. Methods 

2.1. Participant recruitment 

Between February 28, 2020, and February 13, 2021, we recruited 
317 participants with mild to moderate depressive symptoms from 
Switzerland, Germany, and Austria through depression-related web-
sites, radio interviews, self-help groups, Facebook groups, Google ads, 
and the website of the University of Bern (Switzerland). Interested in-
dividuals registered on our study website (https://selfhelp.psy.unibe.ch 
/hermes/homepage). After completing and returning a consent form, 
participants completed the baseline online questionnaire (T0), which 
checked for eligibility. Inclusion criteria were 1) being at least 18 years 
of age, 2) indicating mild to moderate depressive symptoms on the Pa-
tient Health Questionnaire-9 (PHQ-9 score between 5 and 14), 3) 
providing written informed consent, 4) having access to the internet and 
an email account, and 5) providing an emergency contact. Exclusion 
criteria were 1) reporting a present or past psychotic or bipolar disorder, 
or 2) indicating increased suicidal tendencies on the Suicidal Behavior 
Questionnaire-Revised (SBQ-R > 7). Of note, participants taking medi-
cation or seeing a psychotherapist could take part in the study. Partici-
pants were not compensated for taking part in the study. 

Participant characteristics are shown in Table 1. Participants of this 
study were on average 38.0 years of age (SD = 13.66, range: 19–78). 
Most participants were female (71.8%), single (62.3%) and Swiss 
(51.0%) or German (43.0%). Most participants reported university ed-
ucation (58.9%) and part- or full-time employment (59.5%). About one- 
third of the participants were in concurrent psychological treatment 
(29.8%), and about one-fifth used prescribed medication for mental 
disorders (20.3%) at baseline. 

2.2. Study design 

We used a randomized full factorial design with four experimental 
factors. Each factor was varied at two levels (either present, coded as +1, 
or absent, coded as − 1; i.e., effect coded), which resulted in a 16-condi-
tion (2x2x2x2) trial. All factors are orthogonal to each other. For every 
factor, half the participants were in a condition with a given factor 
present, and half the participants were in a condition with a given factor 
absent. We estimated all main and 2-factor interaction effects with the 
whole sample. Therefore, the power to detect main or interaction effects 
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Table 1 
Baseline demographics and characteristics by factors.  

Characteristic All groups (n =
316) 

Guidance (n = 302) DI (n = 316) MI (n = 316) AE (n = 302)  

Yes (n = 150) No (n = 152) Yes (n = 157) No (n = 159) Yes (n = 159) No (n = 157) Yes (n = 154) No (n = 148) 

n % n % n % n % n % n % n % n % n % 

Age 
Mean (SD) 38.0 

(13.7)  
38.1 
(13.2)  

38.8 
(14.2)  

39.3 
(14.2)  

36.6 
(13.1)  

39.8 
(14.4)  

36.1 
(12.7)  

38.5 
(13.9)  

38.4 
(13.6)  

Range 19–78  19–69  19–78  19–69  19–78  19–69  19–78  19–78  19–69  
Gender 

Male 88 27.9 37 24.7 44 28.9 39 24.9 49 30.8 50 31.4 38 24.2 39 25.3 42 28.3 
Female 227 71.8 113 75.3 107 70.4 117 74.5 110 69.2 109 68.6 118 75.2 115 74.7 105 71.0 
Non-binary 1 0.3 - - 1 0.7 1 0.6 - - - - 1 0.6 - - 1 0.7 

Marital Status 
Single 197 62.3 98 65.3 86 56.6 95 60.5 102 64.2 96 60.4 101 64.3 96 62.3 88 59.5 
Married 90 28.5 36 24.0 53 34.9 49 31.2 41 25.8 45 28.3 45 28.7 42 27.3 47 31.8 
Divorced/widowed 24 7.6 13 8.7 11 7.2 13 8.3 11 6.9 15 9.4 9 5.7 14 9.1 10 6.7 
Other 5 1.6 3 2 2 1.3 - - 5 3.1 3 1.9 2 1.3 2 1.3 3 2.0 

Education 
Less than High school 5 1.6 3 2.0 2 1.3 2 1.3 3 1.9 3 1.9 2 1.3 1 0.7 4 2.7 
High school diploma 63 19.9 25 16.6 35 23.0 32 20.4 31 19.5 32 20.1 31 19.7 29 18.8 31 21.0 
University 186 58.9 91 60.7 87 57.2 85 54.1 101 63.5 86 54.1 100 63.7 92 59.7 86 58.1 
Apprenticeship 62 19.6 31 20.7 28 18.5 38 24.2 24 15.1 38 23.9 24 15.3 32 20.8 27 18.2 

Employment 
Full-time paid work 71 22.5 37 24.7 29 19.1 40 25.5 31 19.5 38 23.9 33 21.0 34 22.1 32 21.6 
Part-time paid work 117 37.0 52 34.7 63 41.4 51 32.5 66 41.5 54 34.0 63 40.1 58 37.7 57 38.5 
Unemployed 22 7.0 9 6.9 13 8.6 13 8.3 9 5.7 14 8.8 8 5.1 12 7.8 10 6.8 
Student 84 26.5 40 26.7 38 25.0 38 24.2 46 29.0 37 23.3 47 29.9 43 27.9 35 23.6 
At-home Parent 6 1.9 4 2.7 1 0.7 5 3.2 1 0.6 5 3.1 1 0.6 2 1.3 3 2.0 
Retired 16 5.1 8 5.3 8 5.3 10 6.4 6 3.8 11 6.9 5 3.2 5 3.3 11 7.4 

Current psychological 
treatment 

94 29.8 47 31.3 46 30.3 45 28.7 49 30.8 52 32.7 42 26.8 42 27.3 51 34.5 

Current medication 64 20.3 29 19.3 35 23.0 37 23.6 27 17.0 34 21.4 30 19.1 32 20.8 32 21.6  
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was equally high, assuming that they have similar effect sizes (Collins & 
Kugler, 2018). The nature of the study did not allow for the blinding of 
coaches or participants to the various factors. Our study protocol de-
scribes the study in more detail (Bur et al., 2021). The ethics committee 
of the canton of Bern (Kantonale Ethikkommission Bern) approved the 
study on January 20, 2020 (2019-01795), and we preregistered the 
study at ClinicalTrials.gov (NCT04318236). 

2.3. Randomization 

After completing baseline questionnaires and being included in the 
study, the online survey software Qualtrics (Qualtrics XM) randomized 
participants to 1 of 4 groups (1, diagnostic interview; 2, motivational 
interviewing; 3, diagnostic interview and motivational interviewing, or 
4, neither of these two factors). This randomization was stratified for 
mild (PHQ-9: 5–9) or moderate (PHQ-9: 10–14) depressive symptoms. 
Two weeks after completing the baseline questionnaire (T1), Qualtrics 
again randomized participants to 1 of 4 groups (1, guidance; 2, auto-
mated emails; 3, guidance and automated emails; 4, neither of these two 
factors). At the same time, participants received access to the program 
HERMES. We included the two-week delay between baseline and T1- 
questionnaires because we wanted to provide participants enough 
time to engage in the diagnostic interview and the motivational inter-
viewing module while keeping the time from randomization to the start 
of the treatment constant for all participants. 

Block randomizations ensured equal distribution across the different 
groups. However, because of some dropouts before the second 
randomization, groups were not perfectly balanced. The randomization 
schemes were concealed from both the participants and the study staff. 
See Fig. 1 for participant flow. 

2.4. Power considerations 

We conducted an a priori power analysis for small-to-medium effect 
sizes (Cohen’s d = 0.35) for main effects and 2-way interactions (e.g., 
guidance and diagnostic interview) on change in depressive symptoms 
(G-Power 3.1). From a clinical perspective, smaller effects are consid-
ered to be less relevant (Donker et al., 2009). For a type I error-level of α 
= 0.05, a power of 80%, and an estimated dropout rate of 20%, the 
required sample size was N = 255. Because the dropout rate was higher 
than expected (34%), we continued to recruit up to 317 participants. 

2.5. The self-help program 

All eligible participants received full access to the 8-week self-help 
program HERMES. The program is based on problem-solving therapy 
(PST; Nezu et al., 2012) and was developed at the University of Bern. 
HERMES consists of an introduction and three toolkits. While the 
introduction presents the rationale of PST, the three toolkits are orga-
nized around the themes of feeling, thinking, and acting. Each toolkit 
consists of several topics. These topics include mindfulness, emotion 
regulation, observing emotions and relaxation (Toolkit 1: Feeling); 
self-criticism, cognitive restructuring, and healthy thinking (Toolkit 2: 
Thinking); as well as defining problems and goals, thinking of solutions, 
choosing a solution, acting out a solution plan, and evaluating 
problem-solving (Toolkit 3: Acting). The introduction and the toolkits 
include 1) case examples, 2) videos, audios, and text, and 3) several 
exercises. All exercises can be completed multiple times, and their 
content is stored in the program. Patients were recommended to use the 
program for 1 h per week and complete each section (introduction or a 
toolkit) within two weeks. 

2.6. Treatment conditions 

2.6.1. Factor 1: Human guidance (guidance) 
After the second randomization, e-coaches (supervised master 

students in their last term of a graduate program in clinical psychology 
and psychotherapy and a Ph.D. student in clinical psychology and psy-
chotherapy) supported participants in the guided groups (n = 150) for 8 
weeks. At the beginning of the treatment, the e-coach introduced her- or 
himself, explained that they would support the participant by email and 
that the participant could ask questions at any time. Each week, the e- 
coach wrote an email to the participant providing feedback on the 
participants’ behavior and progress in the self-help program. The mes-
sages were sent in a secured email system integrated into the program 
and did not include further therapeutic advice. The most important as-
pects of the feedback were crediting and reinforcing participants’ in-
dependent work. If participants did not work with the program from one 
feedback to the next, the e-coaches asked if participants were facing any 
problems and offered their support. E-coaches answered questions 
within the next three days. In total, e-coaches sent 1140 messages to the 
139 participants who had logged in at least once (8.2 messages per 
participant). Furthermore, coaches spent 107 min per participant (SD =
62.8) and 12.6 min per message (SD = 6.5). 

2.6.2. Factor 2: Diagnostic interview (DI) 
After the first randomization, we contacted participants of the DI 

groups (n = 157) to schedule the telephone appointment for conducting 
the Mini International Interview (M.I.N.I.; Sheehan et al., 1998). The DI 
lasted between 20 and 40 min. 

2.6.3. Factor 3: Motivational interviewing (MI) 
After the first randomization, participants in MI groups (n = 159) 

received access to a module based on motivational interviewing (Miller 
& Rollnick, 2012) before the main program HERMES. This MI module 
starts with a video explaining that knowing one’s motives to participate 
in the self-help program will keep the motivation up during the treat-
ment. Then an exercise follows in which participants can reflect on why 
they want to change something and what they wish for in the future. 
Next, a video introduces an exercise where participants are asked to 
imagine a future where their problems are solved. In a subsequent ex-
ercise, participants are asked to write down how such a future could 
affect their lives, both if it came true and if it did not. Participants were 
asked to complete the module before the main program HERMES. On 
average, participants (n = 128) spent 0.48 h on MI (SD = 0.41). 

2.6.4. Factor 4: Automated emails (AE)1 

After the second randomization, participants in the AE groups (n =
154) received automated weekly emails for 8 weeks. The emails were 
written in a supportive tone, informed participants on how far they 
should be in the program, suggested content to work on next, and served 
as a reminder that participants take part in the treatment. 

2.7. Study outcome measures 

We assessed all outcomes online via Qualtrics with validated German 
versions of the original questionnaires. The primary outcome and 
various secondary outcomes were measured at baseline (T0), post- 
treatment (T3, 10 weeks after baseline), and follow-up (T4, 16 weeks 
after baseline). In addition, questionnaires were administered during 
treatment 2 weeks after baseline (T1) and 4 weeks after baseline (T2). 

2.8. Primary outcome measure 

Patient Health Questionnaire (PHQ-9). The primary outcome was the 
PHQ-9 at post-treatment (10-weeks after baseline). The PHQ-9 is a 
validated 9-item self-report measure of depressive symptoms with a 

1 Note that the term differs from the study protocol of the present study (Bur 
et al., 2021). We changed the term "automated email reminders" to the more 
appropriate term "automated emails" based on feedback from a reviewer. 
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Fig. 1. Participant flow from registration to 16-week follow-up.  
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range of 0–27 (Kroenke et al., 2001). Cronbach’s α for post-intervention 
data ranged from 0.81 to 0.84. Since the PHQ-9 served as an inclusion 
criterion, baseline data were affected by substantial restriction of range 
and distorted reliability estimates (Stauffer & Mendoza, 2001). 

2.9. Secondary outcome measure 

Adherence. We defined adherence as the extent to which participants 
used the self-help program. Therefore, we calculated a composite score 
by averaging the z-scores of the following indicators: number of clicks, 
number of topics worked on, number of completed exercises, and time 
spent on the program. We calculated the overall adherence and the 
adherence during two time periods, i.e., from baseline to post-treatment 
and from post-treatment to follow-up. 

2.10. Other outcome measures 

Other outcomes included the Generalized Anxiety Disorder Ques-
tionnaire (GAD-7; Spitzer et al., 2006), the Patient Health Questionnaire 
– Stress (PHQ-Stress; Gräfe et al., 2004), the Short Form Health Survey – 
12 (SF-12; Ware et al., 1996), the Suicide Behaviours Questionnaire – 
Revised (SBQ-R; Osman et al., 2001), the Problem Solving Inventory – 
Revised (SPSI-R; D’Zurilla et al., 2002), the Inventory for the Assessment 
of Negative Effects of Psychotherapy (INEP; Ladwig et al., 2014), the 
Client Satisfaction Questionnaire (CSQ-8; Schmidt & Wittmann, 2002); 
and the System Usability Scale (SUS; Brooke, 1996). The results of the 
Credibility/Expectancy Questionnaire (CEQ; Devilly & Borkovec, 2000) 
and the Working alliance Inventory for Guided Internet Interventions 
(WAI-I; Gómez Penedo et al., 2019) will be presented elsewhere. For a 
more detailed description of outcome measures, please see Appendix A. 

2.11. Statistical analyses 

For baseline and demographic measures, we tested differences be-
tween groups with a factor vs. without a factor with t-tests for contin-
uously distributed variables and χ2-tests of independence for categorical 
variables. We evaluated different outcomes at post-treatment with linear 
mixed-models, which account for the non-independence of observations 
due to repeated measures. Time was a within-subject factor (pre-post), 
and the four factors were between-subject factors (each factor yes vs. 
no). The approach follows an intention-to-treat principle and uses all 
available data of each subject. For missing values, parameters are esti-
mated and not imputed (Gueorguieva & Krystal, 2004). The mixed 
models were estimated through full information maximum likelihood. 
We used the best fitting covariance structure for each model according 
to the Bayesian Information Criterion (BIC). We did not adjust for 
multiple testing in the estimation of statistical significance because, in 
factorial trials, the emphasis is on detecting the possibly relevant com-
ponents that optimize a treatment (Collins & Kugler, 2018). In addi-
tional sensitivity analyses, we included age and problem-solving score as 
covariates in our mixed model analyses since there were baseline dif-
ferences in these variables. However, the covariates had no influence on 
the results. Within- and between-group effect sizes were calculated 
based on the observed and estimated means. For adherence, we calcu-
lated t-tests for group differences and two-way ANOVA’s for interactions 
between factors. To test if effects were maintained for follow-up mea-
sures, we used mixed models with time as a within-subject factor 
(post-follow-up) and the four factors as between-subject factors. 

3. Results 

3.1. Baseline evaluation 

Baseline characteristics are shown in Table 1. There were no pre- 
treatment between-group differences for participant characteristics 
(ps > .08) with one exception: Participants with MI were older than 

participants without MI (t310 = − 2.44, p = .02, d = 0.27). Furthermore, 
there were no pre-treatment between-group differences for primary or 
secondary outcomes (ps > .12) with one exception: Participants with a 
DI had a higher overall problem-solving score than participants without 
a DI (t313 = − 2.68, p < .01, d = 0.30). 

3.2. Dropouts from the study 

Of the 316 participants, 66.1% completed post-treatment question-
naires and 55.7% completed follow-up questionnaires. Participants who 
failed to fill in post-treatment or follow-up questionnaires were 
considered dropouts for the respective time point. We found no 
between-group differences for post-treatment completion rates for three 
of the four factors (ps > .32) and for most demographic and outcome 
variables at baseline (ps > .17). However, guided participants tended to 
be more likely to complete post-treatment questionnaires (χ2

1 = 3.65, p 
= .06). Furthermore, older participants were more likely to complete 
post-treatment questionnaires (t238 = − 2.33, p = .02). The same was the 
case for initially more severely depressed participants (t209.2 = − 2.20, p 
= .03) and for more adherent participants (t298.7 = − 15.04, p < .001). A 
similar pattern emerged for follow-up questionnaires. We found no 
between-group differences for follow-up completion rates for three of 
the four factors (ps > .09) and for most demographic and outcome 
variables at baseline (ps > .12). However, participants with a DI were 
more likely to complete follow-up questionnaires (χ2

1 = 4.22, p = .04). 
Again, older participants were more likely to complete follow-up ques-
tionnaires (t314 = − 3.89, p < .001). The same was the case for initially 
more severely depressed participants (t209.2 = − 2.15, p = .03) and more 
adherent participants (t298.7 = − 12.84, p < .001). 

3.3. Treatment uptake and use 

Treatment uptake was defined as having used the self-help program 
at least once. In sum, 271 (85.5%) took up treatment. χ2-tests revealed 
no differences in treatment uptake for the DI, guidance, and AE. How-
ever, participants exposed to MI were less likely to take up treatment 
(χ2

1 = 4.19, p = .04). On average, participants clicked 88 times 
(accessing a topic; SD = 105.0, range = 0–970), completed 16 exercises 
(SD = 16.9, range = 0–123), and spent 3.56 h online (SD = 3.74, range 
= 0–16.67). Furthermore, participants worked on average on 13 topics 
(SD = 7.7, range = 0–21), with 206 (65.2%) having accessed at least half 
of the topics, 151 (47.8%) having accessed at least three-quarters of the 
topics, and 91 (28.8%) having accessed all topics. χ2-tests revealed no 
differences in treatment completion for the MI and AE. However, par-
ticipants with a DI (χ2

1 = 4.24, p = .04), as well as participants with 
guidance (χ2

1 = 7.34, p = .006) were more likely to complete treatment. 

3.4. Primary outcome 

Observed (pre) and estimated (post) means, standard deviations, and 
Cohen’s d effect sizes for the PHQ-9 are shown in Table 2. Overall, 
participants were less depressed at post-treatment (F1, 194.6 = 60.82, p <
.001). Within-group effect sizes ranged from d = 0.38–0.91. Guided 
participants were less depressed post-treatment compared to unguided 
participants (F1, 194.6 = 4.89, p = .028, d = 0.15, Fig. 2). Furthermore, 
participants with a DI showed a tendency to be more depressed at post- 
treatment compared to participants without a DI (F1, 194.6 = 3.27, p =
.072, d = − 0.25). Interestingly, the time by guidance and DI interaction 
was significant (F1, 194.6 = 4.41, p = .037, Fig. 3). Post-hoc between 
group comparisons revealed that guided participants with a DI were less 
depressed at post-treatment compared to unguided participants with a 
DI (t93.5 = 2.11, p = .038, d = 0.37). 

3.5. Secondary outcome 

T-tests revealed no differences in the overall composite adherence 
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scores for the DI, the MI as well as the AE (ps > .11). However, guided 
participants adhered more to the program compared to unguided par-
ticipants (t260.9 = − 4.66, p < .001, d = 0.53). The difference between the 
two groups was significant from baseline to post-treatment (t260.2 =

− 5.02, p < .001, d = 0.58) but not from post-treatment to follow-up 
(t295.8 = − 1.12, p = .26). No interaction between the factors was sig-
nificant (two-way ANOVAs, ps > .20). The composite adherence score 
significantly correlated with the pre-to-post changes in PHQ-9 (Ken-
dall’s τ = 0.11, p = .025). 

3.6. Other outcomes 

Observed (pre) and estimated (post) means, standard deviations, and 
Cohen’s d effect sizes for other outcomes are shown Appendix C 
(Table C1). Overall, at post-treatment, participants were less anxious 
(GAD-7; F1, 226.8 = 60.58, p < .001, d = 0.34–0.72) and less stressed 
(PHQ-Stress; F1, 219.3 = 27.95, p < .001, d = 0.23–0.35). Furthermore, 

participants reported a higher quality of life (SF-12 Mental Health; F1, 

215.6 = 46.35, p < .001, d = 0.34–0.58) and a higher problem-solving 
score (SPSI-R; F1, 194.44 = 20.75, p < .001, d = 0.14–0.30). Surpris-
ingly, participants reported less physical well-being (SF-12 Physical 
Health; F1, 226 = 15.06, p < .001, d = - 0.36–0.22). For more details on 
results on other outcomes, please see Appendix B. 

Table 2 
Estimated and observed means of the primary outcome and between- and within-group effect sizes.  

Measure Observed and estimated means Within-group effect sizes from 
pre-treatment 

Post-treatment 
between-group effect 
sizes 

Post-treatment to 16- 
week follow-up effect 
sizes 

Pre-treatment 
(observed) 

Post-treatment 
(observed) 

Post-treatment 
(estimated) 

16-week 
follow-up 
(observed) 

To post- 
treatment 

To 16-week 
follow-up 

Mean 
(SD) 

n Mean 
(SD) 

n Mean (SD) Mean 
(SD) 

n Cohen’s d 

PHQ-9 
Guidance 
(no) 

9.1 
(2.5) 

152 7.7 
(5.1) 

97 7.5 (5.4) 6.6 
(4.2) 

82 0.38 
(0.06–0.7) 

0.72 
(0.4–1.05)  

0.19 (− 0.13–0.5) 

Guidance 
(yes) 

9.6 
(2.6) 

150 6.7 
(3.9) 

111 6.7 (5.1) 7.1 
(4.0) 

93 0.72 
(0.39–1.05) 

0.74 
(0.41–1.07) 

0.15 (− 0.07–0.38) − 0.09 (− 0.41–0.23) 

DI (no) 9.3 
(2.6) 

159 6.7 
(3.6) 

101 6.5 (3.5) 7.0 
(3.7) 

80 0.91 
(0.58–1.24) 

0.72 
(0.4–1.04)  

− 0.14 (− 0.45–0.17) 

DI (yes) 9.3 
(2.5) 

157 7.6 
(5.2) 

108 7.6 (5.2) 6.8 
(4.5) 

96 0.42 
(0.1–0.73) 

0.69 
(0.37–1.01) 

− 0.25 (− 0.47–− 0.03) 0.17 (− 0.15–0.48) 

MI (no) 9.3 
(2.6) 

157 7.0 
(4.2) 

106 6.9 (5.3) 6.9 
(3.8) 

92 0.58 
(0.26–0.89) 

0.74 
(0.41–1.06)  

0 (− 0.31–0.31) 

MI (yes) 9.3 
(2.6) 

159 7.4 
(4.8) 

103 7.2 (5.5) 6.9 
(4.5) 

84 0.49 
(0.17–0.8) 

0.65 
(0.33–0.97) 

− 0.06 (− 0.28–0.17) 0.06 (− 0.25–0.37) 

AE (no) 9.4 
(2.7) 

148 7.1 
(4.4) 

103 6.9 (5.2) 7.0 
(4.4) 

79 0.60 
(0.27–0.93) 

0.66 
(0.33–0.99)  

− 0.02 (− 0.34–0.3) 

AE (yes) 9.3 
(2.4) 

154 7.3 
(4.7) 

105 7.3 (5.3) 6.8 
(3.9) 

96 0.49 
(0.17–0.81) 

0.77 
(0.46–1.1) 

− 0.08 (− 0.3–0.15) 0.11 (− 0.2–0.42)  

Fig. 2. Change in depressive symptoms with and without guidance.  

Fig. 3. Change in depressive symptoms with or without guidance and with or 
without a diagnostic interview. 
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3.7. Follow-up 

Observed means at follow-up and Cohen’s d post-treatment to 
follow-up effect sizes for primary and secondary outcomes are shown in 
Table 2 and in Appendix C (Table C1). While the improvements of 
depression, anxiety and problem solving remained stable from post to 
follow-up (F1, 157.3-171.2 = 1.79–3.10, ps > .07, d = − 0.14 – 0.19), 
symptoms of stress and quality of live continued to improve (PHQ- 
Stress: F1, 167.4 = 8.18, p = .005, d = 0.03–0.31; SF-12 Mental Health: F1, 

162.5 = 8.46, p = .004, d = 0.10–0.22). Of note, the time by guidance 
interaction for depressive symptoms was significant (F1, 171.2 = 5.55, p 
= .02, d = − 0.09). Post-hoc within-group comparisons revealed that 
unguided participants showed fewer depressive symptoms at follow-up 
(t74 = 2.79, p = .007). For guided participants, depressive symptoms 
remained stable (t91 = − 0.83, p = .41). Guided and unguided partici-
pants did not differ in their depressive symptom improvement at follow- 
up (F1, 209.5 = 0.06, p = .081, d = − 0.08). 

3.8. Negative effects of treatment 

On average, participants reported 0.22 (range = 0–3, SD = 0.55) 
negative effects of treatment. The relative frequency for reporting a 
negative effect was 0.02. Out of 15 possible negative effects, nine were 
reported at least once. The most frequent items related to “feeling 
dependent from the study team” (n = 14, 6.8%), “having difficulties 
taking important decisions” (n = 12, 5.8%), and “being afraid others 
might find out about the treatment” (n = 12, 5.8%). The majority of 
participants completing post-treatment questionnaires (n = 156, 75.4%) 
did not report a negative effect. T-tests revealed no differences in the 
occurring negative effects for the DI, the MI, and the AE (ps > .51). 
However, guided participants reported more negative effects compared 
to unguided participants (t259.9 = − 2.11, p = .04). This difference 
emerged because more guided participants felt “dependent from the 
study team” than unguided participants did after the intervention (11 vs. 
3, χ2

1 = 4.91, p = .03). 

3.9. Treatment satisfaction and usability 

Participants were mostly satisfied with the self-help program (CSQ-8; 
Mean = 3.05, SD = 0.55). T-tests revealed no between-group differences 
for treatment satisfaction for the DI and AE (ps > .82). However, 
whereas participants with guidance were more satisfied with the treat-
ment (t205 = − 2.3, p = .02, d = 0.32), participants with MI were less 
satisfied with the treatment (t202 = 2.33, p = .02, d = − 0.33). Partici-
pants rated the usability of the program as excellent (SUS; Mean = 85.8, 
SD = 11.9). T-tests revealed no between-group differences for usability 
ratings for the four factors (ps > .22). 

4. Discussion 

This randomized full factorial trial explored the optimal context of 
support for web-based self-help programs for depressive symptoms. 
Therefore, we investigated four potentially supportive contextual factors 
(guidance, a diagnostic interview, motivational interviewing, and 
automated emails) that might improve outcomes and adherence to a 
web-based self-help program. 

Guidance improved depressive symptoms at post-treatment and led 
to increased adherence compared to non-guidance. These results align 
with previous meta-analytical research, highlighting the importance of 
human support in web-based self-help (Richards & Richardson, 2012; 
Spek et al., 2007). However, our results add to the literature because 
guidance benefits were found in a direct comparison within the same 
study. In what way symptom change is facilitated by human support is 
not fully understood yet. It might be that the relationship of a participant 
to an online coach plays an important role. Indeed, there is evidence that 
the quality of the therapeutic relationship improves outcomes in online 

treatments (Probst et al., 2019). Another explanation is that guided 
participants feel more accountable when a coach is present and there-
fore engage more in the treatment (Mohr et al., 2011). Our results 
partially support this hypothesis since guidance led participants to spend 
more time in the program and work on more treatment content. How-
ever, having contact with a coach is not only advantageous because 
more guided than unguided participants felt dependent from the study 
team at post-treatment. 

The effect of guidance seems to last only short-term. In line with a 
recent meta-analysis, at follow-up, unguided participants had benefited 
equally as guided participants (Karyotaki et al., 2021). More specif-
ically, whereas unguided participants further improved from 
post-treatment to follow-up, guided participants remained stable. An 
obvious explanation for this would be that, after guidance ended at 
post-treatment, unguided participants used the program more 
frequently and therefore caught up in symptom improvement. However, 
since adherence scores did not differ from post-treatment to follow-up, 
our results do not support this hypothesis. Another explanation might 
be that guidance accelerates change but that unguided and guided 
participants equally benefit from the program in the long run. Although 
this may question the benefit of guidance, speeding up the reduction of 
symptoms is nevertheless an improvement of treatment, especially in 
light of the depression burden. It is noteworthy that the overall symptom 
reduction was relatively small and that most participants were mildly 
depressed. Therefore, our results may not generalize for individuals with 
more severe depression. 

Our study shows that guidance can also play an important role in 
combination with other factors such as a DI. Contrary to previous 
findings (Johansson & Andersson, 2012), participants with a DI only 
improved their symptoms to a significant extent when they were guided 
during the program afterward. As such, guidance seems to buffer the 
potentially negative impact of a DI. An explanation for this result is that 
interviewed participants might feel distressed during the exploration of 
their symptoms. If a DI remains the only contact, participants might feel 
left alone when continuing treatment. Conversely, participants might 
feel better cared for and benefit more from a self-help program when 
knowing that a coach continues to support them throughout the treat-
ment. A DI alone had no significant effect on outcomes and adherence. 
Thus, the benefits of a DI in a social anxiety study (Boettcher et al., 2012) 
did not generalize to our depression study. However, diagnostic as-
sessments can still be necessary for the delivery of web-based self-help 
programs. For instance, an initial contact might be crucial to match a 
patient’s needs or evaluate whether it is safe to use a self-help program. 
When necessary, it seems advisable to combine a DI with guidance. 

A MI module before the main self-help program did not improve 
outcomes. This result is in line with a recent study on a transdiagnostic 
intervention for anxiety and depression (Soucy et al., 2021). Soucy et al. 
(2021) argue that their participants were highly motivated and could 
thus not benefit from an extra motivational exercise. We speculate that 
this was the case for our self-selected sample, unfortunately; however, 
we did not assess motivation. Soucy et al. (2021) mention further that 
MI might even be counterproductive if participants are already highly 
motivated to work on their problems. In our study, two results speak in 
favor of this possibility. Participants with MI were less likely to take up 
treatment and were less satisfied with the web-based program. One 
reason for the dissatisfaction might be that the MI module evoked un-
realistically high expectations in some participants about to what extent 
the program could help participants change their lives. Consequently, 
the standardized content of the program might have disappointed such 
participants. This might be a specific weakness of online MI. In 
face-to-face MI, therapists could tailor interventions to a participant’s 
needs and temper unrealistically high expectations. Concerning adher-
ence, our results suggest no benefit either. This finding contrasts with 
other studies in which participants spent more time in the program or 
showed higher completion rates due to online MI (Soucy et al., 2021; 
Titov et al., 2010). So far, there is no convincing evidence for the benefit 
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of online MI. Future studies should investigate whether online MI ben-
efits specific subgroups, such as participants showing low motivation to 
change or participants resisting treatment (Hettema et al., 2005). 

AE during the self-help program did not improve outcomes and 
adherence. The results suggest that simply reminding participants is not 
enough to gain additional benefits from treatment. The question arises 
why AE had positive effects in other studies. It could be that AE are 
useful for specific participants only, such as those with high comorbid-
ities (Titov et al., 2013). However, another possibility is that AE are only 
supportive if they have specific functions. Comparing the AE of our 
study with those of Titov et al.’s study, one crucial difference is that the 
participants in their study also received AE when they had completed a 
lesson or had not started a lesson within a week. Therefore, it might be 
that the direct response to participants’ (non)-activity is the critical 
characteristic that supports participants and not the reminding of par-
ticipants to work on the program. Future research should investigate 
whether this speculation holds. Of note, we found no adverse effects of 
AE either. Therefore, AE can still be used to inform or instruct partici-
pants because e-mails are easy to program. 

4.1. Strengths, limitations, and future directions 

The strengths of this trial are the large sample size for detecting ef-
fects of d = 0.35 and the factorial design, which allows having insight 
into the effects of several factors and their interactions. However, the 
study also has several limitations. First, the study sample was self- 
selected from the community. This selection limits the generalizability 
of our findings to clinical settings. Second, we had high dropout rates at 
post-treatment (34%) and follow-up (45%). To ensure privacy, we have 
asked participants to use an anonymous email address. As a result, we 
may have lost some participants because they did not check this address 
regularly. Third, our study sample was better educated than the general 
population. Fourth, we did not include a waiting list control condition in 
our study to evaluate the overall efficacy of the self-help program. 
However, the main purpose of this factorial trial was the investigation of 
the four supportive contextual factors. Fifth, we relied on self-report 
measures. Clinician-administered scales would have strengthened the 
study. Sixth, some participants dropped out from the first to the second 
randomization. Thus, our study might overestimate the effects of the 
intervention. Last, participants were mildly or moderately depressed. 
Therefore, our results may not generalize to more severely depressed 
individuals. 

As current literature and our study suggest only a short-term effect of 
guidance, it would be interesting to investigate whether additional 
measures could establish a more lasting guidance impact. It might be 
that at the moment, the end of contact is too abrupt. Perhaps, partici-
pants would benefit from the possibility of further contact through 
booster sessions or guidance on demand. Future studies might also 
further investigate the relationship between diagnostic assessments and 
guidance. 

5. Conclusion 

The present study contributes to the knowledge of how to deliver 
web-based self-help programs for depression optimally. The overall 
picture emphasizes the importance of human guidance. Guided partic-
ipants experienced a faster depression reduction and adhered more to 
the treatment. Our study suggests that research on whether the positive 
effect of guidance can be sustained over time is needed. In contrast to 
guidance, the results for the other three factors are inconclusive and 
need further investigation. DIs could be stressful events for participants 
and might better be followed by a guided intervention afterward. Online 
MI might be rather detrimental. AE do not seem to influence outcomes. 
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